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Case Presentation 
A 44-year-old woman was admitted for elective repair/ 
replacement of her mitral and aortic valves. She had 
developed rheumatic fever as a child, and since the age of 
18 a cardiac murmur had been noted. At approximately age 
36, the patient recalled the onset of dyspnea with exertion. 
The symptoms progressed in intensity despite medical 
management_ and her lifestyle activities were curtailed 
accordingly. 
Eighteen months prior to admission, the patient under- 
went cardiac catheterization at another hospital. Significant 
mitral stenosis (valve area, 1 cm’) and noncontributory mild 
aortic insufficiency were identified. Percutaneous mitral 
valvuloplasty increased the valve area, but with incomplete 
resolution of the symptoms. Over the next year, the patient 
incurred several episodes of atria1 fibrillation with a rapid 
ventricular response. Digoxin and furosemide were pre- 
scribed with maintenance of sinus rhythm. However, the 
dyspnea and exercise intolerance progressed. Three months 
prior to admission, a second percutaneous mitral valvulo- 
plasty was performed. The patient described minimal 
symptomatic relief. Referral to this institution was initiated 
for evaluation and surgical intervention. 
At admission, the patient’s chief complaint was marked 
dyspnea associated with minimal exertion. Except for a 
l-year history of cough productive of scant white sputum, 
she denied all other constitutional symptoms, including 
fever, hemoptysis, hoarseness, stridor, wheezing, orthop- 
nea, and paroxysmal nocturnal dyspnea. Medications at 
admission included digoxin, furosemide, lisinopril, and 
potassium. She had had no previous general anesthetics or 
surgical procedures and there was no history of trauma. 
The patient had lived in central Africa for several years, 
working as a missionary. She did not use tobacco or alcohol. 
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The family history was not contributory for anesthetic 
abnormalities. 
The examination showed a healthy-appearing white 
woman in no acute distress. The vital signs included normal 
values for heart rate (80 beats/min and regular), blood 
pressure (110170 mm Hg), respirations (14 breathsimin 
and unlabored), and temperature (37.W). She weighed 70 
kg and was 65 in tall. The head and neck examination 
showed full excursion of the mandible with clear visualiza- 
tion of the uvula and tonsillar pillars. Full flexion and exten- 
sion of the cervical spine were noted. There were no pal- 
pable neck masses. The cardiac examination showed a 
grade III/VI systolic ejection murmur at the right base and 
a grade II/VI middiastolic murmur at the apex. No evi- 
dence of right or left heart failure existed. The lungs were 
clear to auscultation and the remainder of the physical 
examination was within normal limits. 
Pertinent laboratory data included normal serum electro- 
lytes, blood urea nitrogen, and creatinine. The hematocrit 
was 38% and the platelet count 262,OOO/kL. The electrocar- 
diogram showed a sinus rhythm at 68 beatsimin, axis +60”. 
and left atria1 enlargement. The chest radiograph was 
interpreted as normal. Pertinent cardiac catheterization 
data, obtained 3 months prior to admission, included 
findings of “moderate-severe mitral stenosis and mild aortic 
insufficiency.” Contributing echocardiographic data in- 
cluded a thickened mitral valve (area, 1.5 cm’) with regurgi- 
tation and a thickened aortic valve with insufficiency. Left 
ventricular function was normal and left atria1 enlargement 
(diameter, 55 mm) was described. 
On the morning of surgery, the patient was given mor- 
phine sulphate, 8 mg intramuscularly (IM), and lorazepam, 
2 mg, orally. After routine monitors were placed prior to 
the induction of anesthesia, a left radial artery catheter and 
a flow-directed pulmonary artery catheter were inserted. 
The systemic blood pressure ranged between 110170 and 
130/85 mm Hg. The pulmonary artery pressure was 38115 
mm Hg, the pulmonary capillary wedge pressure was 15 mm 
Hg, and a thermodilution cardiac output was 5.0 L/min. 
Following administration of fentanyl, 3,200 kg, and 
vecuronium, 10 mg, the lungs were easily ventilated via 
mask. Although the vocal folds were clearly visualized. 
serial intubation attempts with size g-mm, 7-mm, and h-mm 
internal diameter endotracheal tubes were unsuccessful. 
secondary to resistance distal to the vocal folds. Placement 
of the laryngoscopc blade beyond the glottic opening 
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illuminated a white circumferential intralumenal subglottic 
mass. The otolaryngologist was consulted and direct laryn- 
goscopy, bronchoscopy, and esophagoscopy were per- 
formed. The findings confirmed the presence of the isolated 
tracheal mass with an orifice diameter of 6 mm. A trache- 
ostomy distal to this mass was performed while the mask 
airway was maintained and, after placement of a tracheal 
tube, the mass was biopsied and cultured. The patient was 
transferred to the intensive care unit and subsequently 
separated from mechanical ventilation. She was able to 
ambulate within another day and, while breathing via the 
tracheostomy, noted almost complete lack of the previously 
elicited dyspnea with exertion. 
The biopsy specimens showed only scar and granulation 
tissue. No evidence of neoplasm or granulomatous disease 
was found. All fungal and bacterial studies were negative 
for pathogens. A computed tomography scan of the neck 
showed only the proximal intralumenal tracheal mass; no 
other abnormality was noted. One week later the patient 
returned to the operating room for tracheal resection. At 
operative tracheotomy a concentric subglottic stricture 
involving the first and second tracheal rings was isolated. 
The mass extended from a point 2 cm inferior to the vocal 
folds caudally for 1.5 cm. This tracheal segment was 
resected and a primary reanastomosis was performed. Prior 
to closure of the trachea, a nasotracheal tube was passed for 
postoperative airway management. The patient was extu- 
bated awake the next morning without complication and 
released from the hospital several days later. At the time of 
discharge, the diagnosis was listed as probable congenital 
tracheal stenosis with postinfectious exacerbation, etiology 
unknown. 
During the most recent follow-up 3 months postopera- 
tively, no complaints were elicited and unlimited activity 
was reported. Examination showed normal vocal fold mobil- 
ity, a 3-mm mound of subglottic scar, and an otherwise 
normal subglottic airway. Currently, manifestations of the 
mitral and aortic valvular disease are well controlled with 
oral medications and no immediate plans for operative 
repair are under consideration. 
DISCUSSION 
Rheumatic Valvular Hear? Disease and an Isolated Tracheal 
Mass * 
Mitral stenosis, when associated with a history of rheu- 
matic fever, may remain clinically silent for up to 20 years 
following the group A Streptococcal insult.’ As the mitral 
valve orifice decreases in size, progressive symptoms of 
cardiopulmonary decompensation will become apparent. 
Increased left atria1 pressure, pulmonary vascular engorge- 
ment, and pulmonary hypertension are the causative fac- 
tors associated with the onset of exertional dyspnea, orthop- 
nea, and paroxysmal nocturnal dyspnea. Left atria1 
enlargement will predispose to the development of atria1 
fibrillation. In some instances, medical management and 
percutaneous transluminal balloon valvuloplasty may delay 
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the need for a surgical procedure. Ultimately, valve replace- 
ment is warranted when intolerable chamber and/or vascu- 
lar consequences approach.‘,’ 
This patient with severe cardiac catheterization-diag- 
nosed mitral stenosis and mild aortic insufficiency arising 
secondary to rheumatic fever appeared to develop progres- 
sive symptoms of cardiopulmonary decompensation neces- 
sitating surgical intervention despite successful mitral valvu- 
loplasty and optimal medical therapy. However, the 
unrecognized tracheal lesion accounted for much of the 
acute symptomatology. 
Isolated, nonmetastatic, nonextrinsic tracheal masses are 
uncommon and may arise from congenital, infectious, 
neoplastic, and traumatic processes. Table 1 contains an 
overview of these varied entities.‘.’ Of note, the most 
common cause of benign tracheal stricture is acquired 
scarring secondary to postintubation mucosal ulceration. 
This is usually attributed to excessive tracheal tube cuff 
pressures and/or prolonged intubation. There is no evi- 
dence to suggest a correlation between the history of 
rheumatic fever and this intratracheal process. 
Evaluation of an intratracheal mass should include tra- 
cheal tomograms, computed tomography, pulmonary func- 
tion testing with flow-volume loop studies, bronchoscopy, 
and arterial blood gas analysis.8,9 A most important matter 
regarding the care of a patient with such pathology is a 
suspicion of its presence. This would be predicated on 
eliciting a history of bronchospasm, hemoptysis, hoarse- 
ness, or stridor. In most cases, the airway must be narrowed 
to an orifice size of 5 to 6 mm before signs and symptoms 
become evident.“’ Retrospectively, this patient had had a 
Table 1. lntratracheal Masses 
Congenital 
Deformity of tracheal cartilage 
Fibrous web 
“Hourglass” stenosis (associated with tracheoesophageal fistula 
or esophageal atresia) 
Infectious 
Diphtheria (Corynehacterium diphtheriae) 
Rhinoscleroma (Klebsiella rhinoscleromatis) 
Syphilis (Treponema pa/k/urn) 
Tuberculosis (Mycobacferium fuberculosis) 









Tracheopathic osteoplastica (often multicentric) 
Neoplastic, malignant 
Adenocarcinoma 
Cylindroma (adenoid cystic carcinoma) 
Squamous cell carcinoma 
Traumatic 
Scarring/stenosis (endotracheal intubation; sharp/blunt trauma 
to the neck/chest with tracheal fracture) 
Tracheomalacia 
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productive cough and dyspnea. These symptoms did not 
specifically identify the culprit lesion and, in fact, were 
attributed to the mitral valve disease. 
In the final analysis, a patient with significant rheumatic 
valvular disease was also troubled with symptoms arising 
from unsuspected subglottic airway obstruction. Ulti- 
mately, the patient achieved an excellent clinical outcome 
albeit via means different from those originally planned. 
COMMENTARY 
Unsuspected Airwy Obstruction: A Dilemma for the 
Anesthesiologist 1_ 
This case demonstrates the subtle nature of presentation 
of airway pathology. Common clinical symptoms, including 
dyspnea, especially with effort, wheezing, stridor, cough, 
and difficulty in clearing secretions, although simple and 
nonspecific, are frequently misdiagnosed. As previously 
noted, symptoms may be ascribed to other etiologies such as 
pulmonary pathology, often “asthma,” or presumed cardiac 
disease. In many cases, suspicion that the primary diagnosis 
is in error arises only when there is failure in response to 
standard therapies and an index of suspicion of airway 
pathology. 
Physical examination during the preoperative anesthetic 
visit may not alert the physician to the presence of airway 
pathology. Audible stridor at rest is generally not present 
until the airway diameter is markedly reduced. Stridor with 
a provoked maximal expiratory effort is generally elicited 
with lesions limiting cross-sectional diameter to the range 
of 5 to 6 mm. Chest auscultation frequently will show 
diffuse inspiratory and expiratory wheezing, which is gener- 
ally similar to that anticipated with typical bronchospasm. 
As described in this case, auscultation of the lung fields can 
be entirely normal. Auscultation of the upper cervical 
airway, especially when the patient augmented flow, may 
have demonstrated high-pitched inspiratory and expiratory 
sounds characteristic of airway obstruction. 
Routine chest x-ray will often fail to show pathology, 
especially with subglottic lesions. Although more specific 
radiographs such as anteroposterior and lateral cervical 
views and tomograms might have delineated the extent of 
pathology, there were no preoperative indications to obtain 
such studies. 
The presence of dyspnea and exercise limitation, al- 
though easily attributable to cardiac dysfunction, should 
always raise the potential question about a pulmonary 
cause. A simple outpatient screening study such as a 
flow-volume loop, in this setting of a fixed extrathoracic 
lesion, would likely show limitation of peak inspiratory and 
expiratory flow. In addition, it would show the characteris- 
tic “plateau” configuration of the inspiratory and expiratory 
limbs of the flow volume loop. Arterial blood gas analysis is 
not likely to be helpful at this degree of airway compromise. 
Although rare, the inability to pass a “standard-sized” 
endotracheal tube into what has been presumed to be a 
normal airway does occur. After several failed attempts 
with subsequently smaller diameter tubes. the anesthc\ioic I- 
gist must decide on the best approach for overall manage 
mcnt. The major decision rests among (1) waking ihc 
patient, (2) intubating with the smallest diameter cufl’ed OI 
uncuffed tube that will comfortably fit into the abnormal 
airway, and (3) needing a definitive diagnosis. Termination 
of anesthesia to awaken the patient is obviously governed 
by the need to proceed with the surgical procedure and the 
anesthetic technique used during induction. Perhaps the 
most important element in the decision-making process 
centers on the need to make a definitive diagnosis about the 
airway pathology. 
Invasive emergency procedures such as cricothyrotomy. 
“emergency” trachcostomy, and blind transtracheal cannu 
lation are potentially hazardous when the degree and 
nature of the airway pathology are not known. The most 
logical and efficient approach, provided that ventilation is 
adequate. is to proceed with careful visual examination of 
the airway. This would include direct laryngoscopy and 
either rigid or fiberoptic bronchoscopy. After bronchos- 
copy, it is possible to make a decision about management of 
the airway and whether to treat the pathology immediately 
in conjunction with the intended surgical procedure or to 
delay management to a later date after either tracheal 
dilatation and/or some temporizing surgical procedure 
have been undertaken. 
Anesthetic management for the subsequent, delayed 
repair must consider not only the airway pathology but the 
other preexisting medical problems. In general. surgical 
resection and reconstruction of the upper airway with 
lesions in the area of the first and second tracheal ring can 
be expected to be accomplished without major impairment 
to cardiopulmonary function. Selection of specific monitor- 
ing and anesthetic induction/maintenance techniques is 
governed by the extent of cardiac impairment. A common 
approach to the induction of anesthesia in a patient with a 
tracheostomy in place and maintenance of anesthesia with 
inhalation agent/oxygen would be expected to provide 
satisfactory anesthesia for the anticipated surgical proce- 
dure. In the absence of major cardiopulmonary dysfunction 
in the postoperative period and with appropriate intraoper- 
ative anesthetic management. extubation in the operating 
room at the termination of the procedure should be 
considered. Postoperative intubation following resection 
and reconstruction of the trachea may produce laryngeal 
edema and trauma at the anastomosis, which, in itself, 
could create need for reintubation following delayed extu- 
bation. 
Upper Ainvuy Obstruction: A Surgical Management Plan $ 
A stenotic lesion in the airway is perhaps the most 
frequently overlooked etiology of exertional dyspnea. A 
high index of suspicion, particularly in patients with a 
“normal chest radiograph, ” is crucial to improving diagnos- 
tic accuracy in these cases. 
Most commonly, a prior history of endotracheal intuba- 
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tion, trauma, or necrotizing infection (eg, diphtheria) in the 
laryngotracheal region can be elicited from these patients.) 
Patients may have a negative history for any of these 
etiologic factors, as in the case described here. Patients 
without a prior history include those with idiopathic laryn- 
gotracheal stenoses as well as those with congenital stenoses 
and airway inflammatory processes such as Wegener’s 
granulomatosis or sarcoidosis. Occasionally, patients with 
the latter diseases may have other associated otolaryn- 
gologic manifestations. 
Stridor is indicative of a narrowing in the extrathoracic 
(or extraparenchymal) airways. However, stridor is gener- 
ally noted at rest only when the cross-sectional diameter of 
the airway narrows to less than 6 mm or when the airway 
narrowing is asymmetric. In patients with chronic airway 
stenoses, the pattern of ventilation may be unconsciously 
altered, so that the inspiratory phase is slow and exagger- 
ated. This minimizes turbulence at the site of narrowing 
and masks the presence of any associated stridor. However, 
inspiratory stridor becomes readily apparent in such pa- 
tients with any exertion and/or increased minute ventila- 
tion. 
In all instances, the evaluation of exertional dyspnea 
should include a thorough physical examination of both the 
pulmonary and cardiovascular systems. In particular, auscul- 
tation during rapid inspiration and expiration should be 
performed over the cervical trachea and along the medial 
border of the right scapula, in addition to the standard lung 
fields. Inspection of the chest radiograph in such patients 
should always include a careful review of the visible 
tracheal air column, from the cervical region to the main 
bronchi. The intramediastinal portion of the trachea and 
carina is often best visualized by elevating the film away 
from the view box at a 30” angle. 
directly using the laryngoscopic exposure or with a rigid 
bronchoscope or telescope passed through the glottis into 
the trachea. In general, noninflammatory lesions in the 
subglottic region or proximal trachea, including both neo- 
plasms and extrinsic compression, can be successfully di- 
lated either with a reduced diameter endotracheal tube or 
the rigid bronchoscope. More lixed inflammatory lesions in 
the subglottic region require either initial control of the 
airway distal to the region via cervical tracheostomy or 
serial dilatation using rigid bronchoscopes, if a skilled 
endoscopist is present. Cricothyrotomy in such cases is 
absolutely contraindicated because of the presence of the 
underlying pathology in the subglottic region. Inflammatory 
lesions within the upper trachea, distal to the subglottic 
region, which cannot be dilated, are best managed by 
cervical tracheostomy performed through, or in very close 
approximation to the area of stenosis. This is very impor- 
tant in order to preserve uninvolved airway for subsequent 
reconstructive maneuvers. For more distal tracheal or 
carinal lesions, rigid bronchoscopy or endotracheal intuba- 
tion with an uncut :standard endotracheal tube for flexible 
bronchoscopy is necessary to accurately identify the loca- 
tion and type of 1e:sion. In some instances, jet ventilation 
through distal stenoses is possible with bronchoscopically 
placed catheters. However, in most cases, dilatation via the 
rigid bronchoscope and placement of an endotracheal tube 
beyond the lesion are the most appropriate approaches. 
Extubation should be performed only when the patient has 
fully regained spontaneous respirations and the airway 
distal to the stenosis has been definitively controlled. 
The management of patients with an undiagnosed airway 
stenosis at the time of anesthetic induction relates in large 
part to the location of the lesion and the expertise of 
available personnel. The first step is accurate identification 
of the process and its location in the trachea. Direct 
laryngoscopy with a straight-blade laryngoscope should 
allow full visualization of the transglottic airway. Inspection 
of the subglottic and more distal airway is performed either 
Subsequent management of these lesions depends on 
their etiology. Primary resection and reconstruction is the 
method of choice in most instances of localized stenoses, 
either inflammatory or neoplastic. Permanent endotracheal 
stenting, such as with a silastic tracheal T-tube, is used for 
lesions that exceed the limits of possible surgical reconstruc- 
tion. Extrinsic compression is best managed by first reliev- 
ing the compression and then dealing with the airway lesion 
independently. In many cases, airway integrity is main- 
tained and no further therapy is needed, whereas in others 
stenting or resection because of cartilaginous incompetence 
is required. 
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